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@ Heating and sensing apparatus for range top. 

(5?) An electric range (R) has a glass/ceramic 
cooking top (S) upon which rests a cooking 
utensil. Electrical heating apparatus (10) com- 
prises an electrical resistance heating element 
(12) to which an electrical current is supplied. 
This causes the heating element to generate 
heat. A heat sink (16) is interposed between the 
heating element and the cooking top for 
absorbing heat energy from the heating ele- 
ment and for spreading the energy under the 
surface area of the top by conduction. The heat 
sink is of an electrically insulative, translucent, 
aluminum nitride material or similar high ther- 
mal conductivity material. An insulation cake 
(20) supports the heating element and heat sink 
adjacent an underside of the cooking top and 
provides both electrical and thermal insulation. 
A pan (24) supports the insulation cake, the 
heating element (12) and the sink (16) in inti- 
mate contact with each other and the underside 
of the cooking top for maximum heat transfer 
by conduction. The heating element also func- 
tions as a temperature sensor responding with a 
change In electrics! resistance to a change in 
temperature of the heating element as influ- 
enced by the cooking process. The change in 
electrical resistance is the input for an elec- 
tronic control which prevents excessive tem- 
perature of the glass/ceramic cooking top. 
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Background of th«» inw^.^ n 

cnJUt Z enti ° n re ' ates to a PP ,ia "«=8 heating and 
control systems and, more particularly, to heating and 
sensing apparatus for use in ranges having 
glass/ceramic cooking tops. 

toa™ 0 * 0 ,,?" 968 haVing 9 |ass/ «*ramic cooking 

A h W " the art While P°P ula ^ these 
ranges have a number of limitations. One. for exam- 
Pie. .s that the glass/ceramic materials currently used 
in these appl.ances tend to limit the type of heating 
emp oyed to radiant heating. This is because the ma- 
terial exhib.ts poor thermal conductivity qualities 
piS. a f,f Pr3CtiCal matter ' radia ntheating isnotne* 
: tTT y ^ e m ° St 6ff ident Way to heat for coking pur- 

glass/ceramic material has an upper continuous tern- 
perature limit of approximately 1150 degrees F (621 
degrees C). Third, the material becomes electrically 
F° " d "^ aa » temperatures above 800-1000 degrees 
427-538 degrees C). Consequently, the heating 
; fe m t ust be «*«y monitored, and current flow to 

lTin S ^2? ' m0m ' t0red «""P"«ui. becomes 
too high. Otherw.se. there is a potential danger of the 
glass/ceram,c material losing those properties that 
are cntical to this application. 

It currently appears unlikely that these limitations 
will be overcome anytime soon. Therefore, itwould be 
parbcularly advantageous if an alternate 

S«,f T >miC h6ating Sy3tem were availabl « which is 
both eff .cent and cost effective; while or eliminating 
or minimizing, the limitations found in current 
glass/ceramic range top designs 



Summary of the InvAnti™ 

Among the several objects of the present inven- 
tion may be noted the provision of a heating and sens- 
ing apparatus for glass/ceramic electric range top- the 
provsion of such apparatus utilizing materials having 

Zse° V u e s J" 6 " 3 ' e ' eCtn ' Ca ' pro P firties th.S 
of such matenal which permits heat energy transfer 
by conduction rather than by radiation; the provision 
Ch apparatus havi "9 a heating unit which is 
smaller ,n see than conventional range surface units- 
the provision of a heating unit having less thermal in- 
erba than conventional units so to provide a more ef- 
ficient heat energy transfer than cnnw>nt!«„ 3 . 

top designs thereby, for example, producing a sig'nlf- 
cant .mprovement in boiling speed and efficiency- 

nation 7?*? SUCh appara,us ^ploying materials 
having high thermal conductivity and which function 
as a heat sink or heat spreader when installed in a 
range top assembly; the provision of such of such ma- 
terials which can also provide electrical insulation- the 
prov ls , on d sucn materia|s whjch ^ 

and. the prov, s ,on of such apparatus which is simple 



in design, and easy to fabricate. 

In accordance with the invention, generally stat- 
ed, an electric range has a glass/ceramic cooking top 
upon which rests a cooking utensil containing items to 
, ^ , I E,ectrical neatin 9 apparatus comprises an 
electncal heating element to which an electrical cur- 
rent is supplied. This causes the heating element to 
generate heat A heat sink is interposed between the 
heating element and the cooking top for absorbing 
10 heat energy from the heating element and for spread- 
ing the energy over the surface area of the top by 
conduction. The heat sink is of an electrically insula- 
bve, translucent aluminum nitride material or other 
similar high thermal conductivity materials. An insu- 
15 labon cake supports the heating element and heat 
: sink adjacent an underside of t he cookihg top and pro- 
vides both electrical and thermal insulation. A pari 
supports the insulation cake, the heating element and 
the heat sink in intimate contact with each other and 
20 the underside of the cooking top for maximum heat 
transfer, this being by conduction. The heating ele- 
ment further functions as a temperature sensor, re- 
sponding by a change In resistance to a change in 
temperature of the heating element as influenced by 
25 the cooking process. Changes in electrical resistance 
provides inputs for an electronic control which acts to 
prevent excessive temperature of the glass/ceramic 
cook top. Other objects and features will be in part ap- 
parent and in part pointed out hereinafter. 

30 

Brief Description of the Drawings 

Fig. 1 is a top plan view of a range; 
Fig. 2 is a sectional view of a conventional, prior 
3S art heating apparatus for a glass/ceramic top 

range; 

Fig. 3 is a sectional view of a first embodiment of 
the apparatus of the present invention; 
Fig. 4 is a top plan view of a heating element of 
*o the apparatus; 

Fig. 5 is a sectional view of a second embodiment 
of the apparatus; and. 

Figs. 6 is a top plan of a heating element used 
with the second embodiment 
<5 Corresponding reference characters indicate 

corresponding parts throughout the drawings. 



Description of Preferred Embodiments 



so 



Referring to the drawings, a conventional electri- 
cal range is indicated generally R. The range may 
have an oven (not shown) and a range top RT on 
which pots, pans, or similar utensils for cooking food 
are placed. The range top has an upper section S 
ss which, as is well known in the art. is of a ceramic/glass 
construction. Th cooking unit typically has a plurality 
of defined cooking areas four of which A1-A4 are 
shown in Fig. 1 . These areas may be of the same size; 
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or. some areas (A1 and A2) are larger than other 
areas (A3 and A4) so that different size pots and pans 
are more readily accommodated. A control panel P in- 
cludes a control knob (K1-K4 respectively) for select- 
ing the heating level of each area. While the control 5 
panel is shown on the top surface of the range in Fig 
1 . it is understood that the panel is locatable in any of 
a number of convenient places on the range. 

Referring to Fig. 2. a cross-section of the range 
top .ncludes the ceramic/glass upper section S of the 10 
cooking unit Positioned beneath the cooking top is 
an open coil heating element E. Each separate heat- 
ing area has its own associated heating element, ele- 
ments E1 and E3 being shown in Fig. 2. The construc- 
tion of these type elements is known in the art and is is 
therefore not described. Each heating element is 
positioned in a large diameter cavity I formed- in an in- • ; 
sulation "cake" C. This cake, in turn, is mounted in a 
pan or support T to which the top section of the cook- 
ing unit may also be attached to form an integral as- 20 
sembly. Aspider D positioned in the bottom of the pan 
Is made of a spring material to bias the heating ele- 
ment upwardly toward the range top. A gasket G is 
used to seal the top of the pan/cake/coil assembly 
from the cooking top. In any event the cake is of a 2S 
suitable insulative material. Mounted above the cavi- 
ty and extending the length of section S is tempera- 
ture sensing rod X which is electrically connected in 
the circuit by which current is applied to the various 
heating coils. Heating elements E radiate heat to the 30 
cooking area A with which they are associated. How- 
ever, radiant heating is not a particularly efficient 
manner of heat transfer for cooking purposes. In ad- 
dition, conventional glass/ceramic cooking top mate- 
nals become electrically conductive above a temper- 35 
ature of approximately 800°F to 1000°F. (427 C. - 538 
C). 

Referring now to Fig. 3, electrical heating appa- 
ratus 10 of the present invention is for use in an elec- 
tric range R having a glass/ceramic type cooking top 40 

The a PParatus first includes electrical heabng 
means 12 to which an electrical current is supplied 
and which generates heat energy in response there- 
to. As shown in Figs. 3 and 4. heating means 12 com- 
prises a metal sheath heating element 14. The metal 45 
sheath is shown to form a helical shaped heating ele- 
ment in Fig. 4; although it will be understood that 
other forms or shapes could also be used without de- 
parting from the scope of this invention. Heating ele- 
ment 14 is. for example, 0.19 inch (0.48 cm.) in diam- so 
eter. and is made using an internal resistance wire 
having a positive temperature coefficient (PTC) of re- 
sistances. Appropriate wire would, for example, be a 
nickel (Ni) alloy or PTC wire. The element is smaller 
in size than conventional metal sheath heating ele- 55 
ments. Because of this, heating element 14 exhibits 
less thermal inertia than standard metal sheath heat- 
ing elements. This enables heating element 14 to 



reach its desired temperature faster, thereby reducing 
overall cooking time. It also improves the boiling 
speed and efficiency of the range, and provides sec- 
ondary insulation in the event of glass/ceramic top S 
breaking due to an impact 

Next apparatus 10 employs heat sink means in- 
dicated generally 16 for absorbing heat energy from 
heabng element 14. Means 16 comprises a disc 18 
which is preferably of a translucent, aluminum nitride 
(AIN) matenal. Disc 18 is proximately positioned to 
both heating element 14 and the glass/ceramic upper 
section S of range R. As seen in Fig. 3. the disc is 
sandwiched between the two. The result is that heat 
is transferred from the heating element to the disc by 
conduction, and from the disc to the heabng area A 
; also by conduction. This manner of spreading heat 
energy over the surface area of the cooking top by 
conduction is much more efficient than by the previ- 
ous radiation methods. Due to this increase in cook- 
ing efficiency, the overall cost of operating the range 
is lowered. 

The heating means and heat sink means are sup- 
ported in insulation means 20. This insulation means, 
in turn, is installed in a support means 24. The sup^ 
port means comprises a shallow pan having a bottom 
26 and sidewalls 28. The insulation means includes a 
cake of insulative material which is, for example, a mi- 
croporous fumed silica material. The cake has an in- 
tegrally formed spider 22 and gasket 29. A shallow 
cavity 30 is formed in the upper surface of the cake. 
Heating element 14 and heat sink disc 18 are installed 
in each insulation cake 20 and pan 24 sub-assembly. 
Heating element 14 rests upon the integrally formed 
spider 22. and heat sink disc 18 sits atop the heating 
element When heating element 14 and heat sink disc 
18 are mounted in the cavity, the upper surface of the 
heat sink disc is slightly above the upper surface 34 
of the insulabon cake. Further, the depth of pan 24 
corresponds to the height of the insulabon cake so 
upper surface 34 of the cake is slightly above the up- 
per end of pan sidewall 28. 

Electrical terminals 36a. 36b for the heating ele- 
ment are attached to the ends of the element and ex- 
tend through a sidewall 28 or bottom 26 of pan 24 (see 
Fig. 4). Each heabng element 14 further has electrical 
conductors 38a. 38b integrally formed with the ele- 
ment To facilitate installation of pan 24 on the under- 
side of the cooking top S. insulabon cake 20 and pan 
24 have 

r- ^- ' — 1 pvu wpCillliyo *+\ja f *tuu, a 1 iu 

42a, 42b through which the respective legs of metal 
sheath heating element extend when the heating ele- 
ment is Inserted into the cake and pan. After the com- 
plete assembly is in-p!ace, electrical lines 44a, 44b 
are attached to the outer end of the heating element 
terminals to complete an electrical circuit through the 
heating element. In addition to providing a heating 
element for range R, means 12 further serves as a 
temperature sensing element As such, an electronic 
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controller (not shown) for the range can sense, for ex- 
ample, the electrical resistance of the heating ele- 
ment The controller can be programmed so that it 
reads the element's resistance value as AC voltage 
crosses a "zero-level-. If the corresponding tempera- 5 
ture is above that which it should not go. the controller 
can open the electrical circuit through the heating ele- 
ment Th.s temperature setting is such as to insure 
that the temperature of cooking top S does not ex- 
ceed a safe level for the ceramic/glass material. 10 
Above this level, the material will lose those proper- 
ties which make it suitable for the application as a 
cooking top. 

Referring to Figs. 5 and 6. an alternate embodi- 
ment 10 of the heating apparatus includes electrical 15 
■ . heating means. 12' to which an electrical current is v 
supplied and which generates heat energy in re- 
sponse thereto. Unlike the metal sheath heating ele- 
ment 14. heating means 12' comprises a sinuated re- 
sistance wire 46. As shown in Fig. 6. the wire has a 20 
general S shape when viewed in plan. It will under- 
stood, however, that the wire could have other 
shapes without departing from the scope of the in- 
vention. Heating element 46 is. for example, made of 
a resistance wire having a positive coefficient of re- 25 
sistance with increase in temperature. Element 46 is 
smaller ,n size than prior art helical coil type heating 
elements. Heating element 46 exhibits less thermal 
inertia than these conventional heating elements, or 
even heating element 14. Again, this allowa element so 
46 to reech a desired temperature quicker than in pri- 
or art constructions. 

Apparatus 10' utilizes heat sink means indicated 
16 for absorbing heat energy from hea ting element 
14 . Means 16' is a disc 18' which, like disc 18. is a 35 
translucent, aluminum nitride (AIN) material or other 
matenal having high thermal conductivity. Disc 
18 mounts between heating element 12' and the 
glass/ceramic section S of range R. As before, heat is 
transferred from the heating element to the disc by 40 
conduction, and from the disc to heating area A by 
conduction. Again, using this more efficient method 
of heat transfer, the overall cost of operating the 
range is improved. In this alternate embodiment the 
disc 18 also provides the electrical insulation be- 45 
tween wire 46 and section S. 

Apparatus 10' includes an insulation means 
20 which is installed in a support means 22'. The sup- 
port means is a shallow pan 24' with a bottom 26' and 
sidewalls 28'. Insulation means 20' is a cake of micro- 50 
porous fumed silica insulative material or other mate- 
nal having a low "K" factor. The cake may have a plur- 
ality of circular, shallow cavities such as with the cake 
of the previous embodiment These cavities being 
formed in its upper surface. However, the grooves 55 
can be eliminated so to accommodate a wider variety 
of winding patterns and to lower cost In this instance 
then the cake will have a single large cavity 30' or no 



cavity. Heating element 12 and heat sink disc 18' are 
installed on or in each cake. Wire 46 is installed atop 
disc 32', and heat sink 16* rests on top of the wire 
Disc 32' is sufficiently thick that when wire 46 and 
disc 18' are installed in cavity 30'. the upper surface 
of the heat sink disc is slightly above the upper sur- 
face 34' of the insulation cake. Further, the height of 
pan 24' is slightly less than that of the insulation cake 
The upper surface of the cake is thus slightly above 
the upper end of pan sidewall 28'. 

Apparatus 10' may also include a gasket 
29' which comprises a sealing element extending 
around the circumference of the cake. The gasket fits 
inside sidewall 28* of pan 24' and is compressed be- 
tween a top surface 34' of the cake and theunderside 
- Of glass/ceramic section S. It will be understood, how- 
ever, that neither gasket 29 of the previous embody 
ment or gasket 29'. may be used. Rather, if the vert- 
ical sidewall of the insulation cake can be sufficiently 
compressed to form a requisite seal, the use of a sep- 
arate gasket is not required. 

The apparatus further includes electrical termi- 
nals 36a\ 36b' electrically insulated from the bottom 
or side of the pan. The terminals are used to electri- 
cally connect wire 46 in an electrical circuit Conduc- 
tors 38a'. 38b' are located along the length of wire 46 
and extend downwardly. The insulation cake has 
openings 42a' and 42b* through which the electrical 
conductors extend when the heating wire is inserted 
into cavity 30'. Conductors 38a'. 38b' are routed 
through these vertical openings in the insulation cake 
to allow the conductor ends to attach to respective 
terminals 36a'. 36b' when wire 46 is put in place. 
Once the pan is mounted beneath the cooking top. 
electrical lines 44a'. 44b' are attached to the outer 
end of the terminals to complete an electrical circuit 
which includes heating wire 46. As with heating ele- 
ment 14. wire 46 acts as a temperature sensor le- 
ment Operation of the wire, as a sensor, is with an 
electronic controller which senses the electrical resis- 
tance of the wire. Again, the controller may be pro- 
grammed so it reads the element's resistance value 
as AC voltage crosses a "zero-level". If the tempera- 
ture is above a predetermined temperature, the con- 
troller opens the electrical circuit through the heating 
element The temperature setting insures the cooking 
top temperature does not exceed a safe level. 

In view of the foregoing, it will be seen that the 
several objects of the invention are achieved and 
other advantageous results are obtained. 

As various changes could be made in the above 
constructions without departing from the scope of the 
invention, it is intended that all matter contained in the 
abov description or shown in the accompanying 
drawings shall be interpreted as illustrative and not in 
a limiting sense. 
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Claims 



change of electrical resistance. 



2. 



Electrical heating apparatus for use in an electric 
range (R) having a glass/ceramic type cooking 
top (S) comprising: 

electrical heating means (12) to which an 
electrical current is supplied and which generates 
heat energy in response thereto; 

heat sink means (16) for absorbing heat 
energy from the heating means (12) and for 
spreading the energy over the surface area of 
the underside of the top (S) by conduction; 

support means (26, 28) for supporting the 
heating means (12) and heat sink means (16) ad- 
jacent the underside of the cooking top (S); and, 

insulation means (20) interposed between > 
the heating means (12) arid the support means 
(26, 28) for providing thermal insulation and elec- 
trical insulation. 

The apparatus of claim 1 wherein the heating 
means (12) comprises a metal sheath heating 
element (14). 
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11. The apparatus of any one of the claims 1 to 10 
further including gasket means (29) installable in 
the support means (26, 28) to form a seal with 
the cooking top (S). 



The apparatus of the claim 2 wherein the metal 
sheath (14) forms a helical shaped heating ele- 
ment. 



25 



4. The apparatus of claim 1 wherein the heating 
means comprises a sinuated resistor heating ele- 
ment (46). 
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5. The apparatus of any one of the claims 1 to 4 
wherein the heat sink means (16) is of a translu- 
cent material. 
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6. The apparatus of claim 5 wherein the heat sink 
means (16) is of an aluminum nitride material. 



The apparatus of any one of the claims 1 to 6 
wherein the insulation means (20) comprises an 
insulation cake formed of a porous, insulative ma- 
terial. 



40 



The apparatus of daim 8 wherein the cake (20) 
has a cavity (30) formed therein in which the 
heating means (12) is positioned. 
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9. The apparatus of any one of the claims 1 to 9 
wherein the heating means (20) further compris- 
es means for sensing the temperature of the ap- 
paratus and for disrupting flow of current to the 
heating means if the temperature exceeds a pre- 
determined value. 

10. The apparatus of claim 9 wherein said means for 
sensing the temperature of the apparatus indir- 
ectly senses said temperature by means of a 
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FIG.3. 
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FIG.6. 
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